SAND MOVEMENT ON THE WALTAIR BEACH, VISAKHAPATNAM,
INDIA

by B. E. VIgavam, U. AsWATHANARAYANA and . MaHADEVAN, F.N.I.,
Department of Geology, Andhra University, Waltair

(Received Oclober 24, 1960)

ABSTRACT

The paper presents the results of the analysis of the profile data of the Waltair beach which
is subject to three distinct influences: (a) rhythmic short period tide cycles, (b) random ‘Cata-
elysmic’ events like rain storms and (¢} beach erosion induced by the construction of a break-
water. The marked changes in the profile area in November 1958 are correlated to the un-
precedented floods in the Visakhapatnam area and the consequent prevalence of erosion condi-
tions. The construction of a break-water near the entrance to the Visakhapatnam Port im-
peded the movement of littoral drift in the N.E. direction, resulting in, beach erosion in the
Waltair area, This erosion process seems to follow a negative exponential trend. It is found
that the net mean rates of change for the foreshore, backshore and the beach during 1958
arve --0:24, —16-44 and —15-35 sq. ft./day respectively.

IxTRODUCTION

The Waltair-Visakhapatnam beach is a stretch of sand four miles long
running in the N.E.-S.W. direction from the Visakhapatnam Harbour channel
in the south to the Waltair Point (a sandy promontory studded with rocks)
in the north (fig. 1). At the entrance of the Harbour channel and adjacent
to the prominent hill on the sea shore, called Dolphin’s nose, a break-water
has been erected in 1933 by sinking two rock-filled ships. The break-water
has been so oriented that the direction of approach of the waves is roughly
normal to it, at least during the S.W. monsoon when the major movement
of sand towards north-east takes place. The construction of the break-
water has resulted in the deposition of sand in the shadow region behind
the break-water. The beach north of the break-water has thus been deprived
of its usual supply of sand while the sand movement in the N.E. direction
continued apace. This has resulted in beach erosion all along the Visakha-
patnam-Waltair beach, shortening the beach at places by as much as 350 ft.,
as is evident from the analysis of the beach profile data obtained by the
Visakhapatnam Port Authorities during the period 1934-1953 at the Light
House, at the Piroj Mansion and at the Anchor Light (Prasadarao and Maha-
devan 1956).

The site chosen for an intensive study of the beach is near the Andhra
University, Waltair (17° 43" 15”; 83° 20’). It is away from any major stream
confluence and there are no rocky promontories in the vicinity. Sand drift
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Fic. 1. Sketch map of Waltair-Visakhapatnam beach.

due to wind is considered negligible. The beach erosion cycles operating
at this point have already been studied (La Fond and Prasadarao 1954;
Prasadarao 1956). This report presents, for the first time, some quantitative
data on the sand movement on the Waltair beach.

METHOD OF STUDY

For a period of one year (March 1958 to March 1959), the Andhra Uni-
versity beach profile has been measured 66 times. Strict periodicity in the
profile measurement could not be maintained due to certain difficulties like
rain, non-availability of personnel, etc.

The technique of measurement is substantially the same as the one
reported earlier (Fig. 2) (La Fond and Prasadarao 1954). A reference point
is established by half-burying a large rock (called reference rock) on the back-
shore sand dune and aligning it to a face of a permanent building nearby. The
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beach profile is measured along this alignment (Fig. 2). This job requires
two persons: One to hold the graduated 8 ft. pole at fixed intervals of 8 ft.
and the other to sight on the vertical staff’ from the top of the reference rock
and note the reading of the horizon. ‘Since the line of vision to the horizon
is nearly horizontal, the reading on the pole which is graduated from the
bottom, gives the difference in the height of the stations below the reference
level’ (La Fond and Prasadarac 1954). It is often necessary to use additional
reference points, since the length of the staff is usually not adequate to cover
the entire drop along the beach profile. Such points can be easily tied up to
the reference point.
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The profiles are plotted on linear graph paper using suitable scales and
the area and ‘width’ of the backshore and foreshore are computed (Fig. 3).
The height of the reference rock above M.S.L. has been arbitrarily fixed at
20 ft. to allow the maximum profile area of the maximum number of profiles
to be counted.
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Complete data are recorded in Table I. The changes in the profile area
of backshore/foreshore/beach between successive profile measurements are
added up, taking into consideration the sign of the change (positive or nega-
tive), and the net change per year and per day are calculated. Table TI
gives some important data in an abstract form.

Discussioxn axD CoNCLUSIONS

An analysis of the profile data leads to the following conclusions :—

1. Though the mean ‘width’ of the backshore is only 1} times larger
than the corresponding figure for the foreshore, the profile area of the former
is about 4 times that of the foreshore. This is so due to the relatively higher
elevation of the backshore with reference to the datum line.

2. During the period of study, the beach was subjected to three distinct
influences: (@) rhythmic short period tide cycle which is indicated by oscilla-
tions around the mean (vide Figs. 4, 5, 8), (b) random ‘Cataclysmic’ events
like the rain storms and {(¢) erosion brought about by the construction of the
break-water.

Tasre 1T
i
‘Width’ (in ft.) of Profile area (in sq. ft.) of
8. No. Ttem
Back- Fore- Back- Fore-
shore shore Beach shore shore Beach
1 MaXimum .. 136 107 280 14,621 4,736 17,880
2 Minimmum .. 56 50 112 6,421 1,707 9,157
3 Mean .. 95 74 169 10,105 2,894 12,999
4 Mean deviation 26 15 52 2,387 686 2,513
5 Per cent of
mean devia-
tion to mean 27-4 20-3 30-8 236 23-7 19:3

3. The marked reduction in the dimensions of the beach in November
1958, both in terms of the width of the beach and profile area, are correlated
to the unprecedented rain storms and cyelones in the Visakhapatnam area
during the period. During a short period of 5 days (Nov. 21 to Nov. 25), there
was as much as 19 cm. (about 8") of rainfall which is roughly 1/5th of the
average annual rainfall in the Visakhapatnam area. The resultant floods
were so severe that part of Visakhapatnam town was flooded and the rail
and road communications to Visakhapatnam were cut off. The relevant
rainfall data, drawn from the records of the Indian Meteorological Department,
are given below.
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Date Rainfall (in mm,)
November 3 18-0
. 4 2:7
. 21 27-2
. 22 81-3
, 23 40-5
24 11-0
., 25 12-3
27 1-8

4. An examination of the profile vs. time curve indicates that the beach
as a whole follows a negative exponential trend. This is a direct consequence
of the beach erosion which, as has been explained earlier, has been induced
by the construction of the break-water at the entrance of the Harbour channel.
In the particular period under study, it so happened that the negative ex-
ponential trend has been deeply accentuated in November 1958 by the un-
precedented floods and the consequent prevalence of erosion conditions.
In other words, the degradation tendency is there, independent of the super-
position of random factors. .

The beach and backshore follow a similar trend while the foreshore
exhibits a series of oscillations with no delineable trend.

5. During the period of study, there has been a net reduction of 5,837
sq. ft. in the profile area of the backshore (which gives an average rate of
—16-44 sq. ft./day). The total reduction corresponds to 578 per cent of the
mean profile area (10,105 sq. ft.) of the backshore.

The profile area of the foreshore oscillated around a mean in a more
or less steady fashion but ultimately showed an insignificant net increase
of 86 sq. ft. (or at the rate of -+0-24 sq. ft./day) which is about 3 per cent
of the mean profile area (8,600 sq. ft.) of the foreshore. The beach taken
as a whole has recorded a net reduction of profile area which corresponds to
41-9 per cent of the mean profile area {12,999 sq. ft.) of the beach.

6. The ‘width’ of the backshore has been reduced from 136 ft. in the
beginning of the year to about half of this figure towards the end of it. The
foreshore oscillated widely in its ‘width’ but without significant net annual
change. The ‘width’ of the beach, as a whole, has been shortened from 208 ft.
in the beginning of the year to about 120 ft. towards the end of it.

7. The beach changes that took place during the vear 1958-59 are
clearly atypical and it would hence be incorrect to project the rate of change
in the width, profile area, etc., to the coming years. Meaningful conclusions
can be drawn on the quantum of beach changes only after the data (of the
type that have been collected) are accumulated for several years,

8. When the beach changes in response to the influence of any major
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factor affecting it, the backshore tends to react to it slowly and steadily.
The foreshore, which is the part of the beach most amenable to change, is
markedly influenced by minor factors like tides but is not significantly affected
by major long term factors like erosion due to the construction of the break-
water. Apparently the long term changes are obliterated by short period
modifications.

9. What has been measured in the present study is the change in the
external morphology of the beach. It is quite possible that there could be
under surface movement of sand, without its effect being necessarily reflected
in the external shape of the profile.

FrrmuER WORK

The sand movement in the littoral region off Visakhapatnam-Waltair
beach is proposed to be studied using Scandium-46 tracer (Putman and
Smith 1956) since, as earlier explained, the beach erosion cycles and littoral
drift are interrelated. It is also proposed to conduct flume experiments
using radio-tracers, to study the movement of sand of various dimensions,
under the impact of wave action of different magnitudes.
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